r es e a rc h h i g h l i g h ts The Plant Genome to understand the molecular basis of cold tolerance but also open the possibility for breeders to accelerate the process development of new, improved cultivars to be used in temperate climates.  Characterization of OgPi-ta and OgXa13 in O. granulata OgPi-ta, an alternatively spliced transcript of the Pi-ta blast resistance gene in O. sativa, encodes a 1024-amino acid polypeptide with a C-terminal thioredoxin domain. The transgenic Nipponbare plants expressing OgPi-ta demonstrated enhanced resistance to the rice blast strain 1817-2 carrying the AVR-Pi-ta gene. OgXa13, encoding a 304-amino acid polypeptide sharing 94.2% similarity with xa13/Xa13, has the same crucial promoter sequence (the UPT PthXo1 box) as that of susceptible allele Xa13 and showed Xooinduced expression in O. granulata. Yang et al. have provided important gene resources for functional and evolutionary studies in the Oryza genus. 
Evaluated Variation among Chinese Sorghum Varieties
Little is known regarding genomic variation in the glutinous sorghum varieties grown in southwest China. Mace et al. observed strong racial structure and complex domestication history between Sorghum bicolor and Sorghum propinquum via whole-genome sequencing. There were 2,365,363 single-nucleotide polymorphisms, 394,365 insertions-deletions, and 47,567 copy number variations among the six examined genomes. Sorghum accessions from southwest China formed an elite germplasm population and the elite variety 'Hongyingzi' contained 79 unique genes primarily involved in basic metabolism. These findings advance our understanding of the domestication of the sorghum genome, and show that Chinese sorghum accessions will be valuable resources for further research and breeding improvements. 
Characterization of Strawberry Sugar Transporter
Sugar transporters facilitate sugar transport across membranes and are associated with the loading and unloading of the conducting complex. Vignault et al. reported that most sugar transporters existed as a typical structural feature with 12 putative transmembrane helices and 11 loops. In this study, 66 sugar transport genes from woodland strawberry were identified and could be further classified into eight distinct subfamilies in the strawberry (Fragaria vesca subsp. bracteata) genome based on the phylogenetic analysis. The search for cis-regulatory elements suggested The Item-Based Collaborative Filtering for Multitrait and Multienvironment Data (IBCF.MTME) package was developed to implement the item-based collaborative filtering (IBCF) algorithm for continuous phenotypic data in the context of plant breeding where data are collected for various traits and environments. Montesinos-López et al. show how to use the package for studying the prediction accuracy of multitrait and multienvironment data under phenotypic and genomic selection. The package offers advantages for studying the genomic-enabled prediction accuracy of multitrait and multienvironment data for plant breeders. 
Discovering Rice Grain Quality Genes
Rice is one of the most important staple foods in the world. Because there has been a recent shift in rice consumers, who now expect higher grain quality, the rice germplasm is not readily available to meet this demand. Identifying genomic regions and candidate genes involved in grain quality could increase the speed of genetic gain from breeding efforts in high-yielding adapted germplasm. Quero et al. used a large high-yielding breeding population adapted to local conditions to discover genes through genome-wide association approaches. They identified 22 genomic regions involved in industrial grain quality traits, three of them linked to genes involved in starch biosynthesis. The allelic variations associated with high-quality grain in these genomic regions will be used to improve rice varieties through marker-assisted selection in already adapted materials. 
Understanding Cold Tolerance in Clover
White clover is the most important grazing perennial forage legume in temperate climates. Despite the importance of cold tolerance in white clover cultivar development, the genetic basis of this trait remains largely unknown. Inostroza et al. report the first study of association between cold-tolerance related traits and genomic regions of white clover. Seventeen regions of the genome were found to be associated with cold-tolerance traits. A white clover population established at different altitudes in the south of Chile, and new methods of exploring the genome were used. These results not only help
Successfully Predicting from Collaborative Testing across Breeding Programs
Wheat breeding programs generally rely on self-generated data when making selection decisions. Collaborative testing networks that evaluate elite breeding lines from programs spanning large geographic areas present the opportunity to utilize additional data that can be used when selecting superior-performing lines. Rife et al. used next generation sequencing and genomic selection to reveal that combining data across breeding programs for genomic prediction can outperform current selection methods of phenotypic evaluation. Comparing approaches within and across programs further showed that breeding program predictability was often dependent not on the method used but on the breeding program itself, underlining the fact that there is not a singular prediction approach for all breeding programs. 
Axiom Cajanus SNP Array with 56K SNPs
For crop genetics and breeding applications as well as evolutionary studies, it is important to have a high-throughput and costeffective marker genotyping platform. Therefore, Saxena et al. developed an Axiom Cajanus SNP array with 56,512 SNPs and assessed its utility in a genetic diversity study. The Axiom Cajanus SNP array was used for genotyping 103 pigeonpea lines encompassing 63 cultivars released between 1960 and 2014 and 40 breeding, germplasm, and founder lines. Genetic diversity analysis provided in-depth insights into the genetic architecture and trends in temporal diversity in pigeonpea cultivars. The continuous use of the Axiom Cajanus SNP array developed will accelerate high-resolution trait mapping, marker-assisted breeding, and genomic selection efforts in pigeonpea. 
Identification of Late Blight Resistance Genes in Tomato
Late blight (LB), caused by the oomycete Phytophthora infestans, is one of the most devastating diseases of tomato and potato worldwide. Ohlson et al. identified and mapped new genes (quantitative trait loci, QTLs) conferring resistance to tomato LB using an interspecific F2 population derived from a cross between a LB-resistant S. pimpinellifolium accession and a LB-susceptible elite tomato breeding line. They used a genotyping-by-sequencing approach to identify polymorphic genetic markers, known as single nucleotide polymorphisms, and a selective genotyping approach to identify resistance QTLs. The identified QTLs will facilitate transfer of LB resistance from the wild to the cultivated tomato. 
Mapping Resistance to Soybean Aphid
Soybean aphid is a damaging invasive pest of soybean in the Upper Midwest of the United States, potentially costing growers $2.4 billion annually. The potential for increased regulation of insecticides for pollinator health, together with the discovery of insecticide-resistant aphid populations, creates a need for continued research into the genetics of host-plant resistance to the soybean aphid. Performing a broad-based genetic mapping study, Hanson et al. found 45 genetic markers associated with soybean aphid that some of sugar transport genes might be regulated by plant hormones, abiotic, and biotic stress factors. Exon-intron analysis showed that each subfamily manifested closely associated gene architectural features based on similar number or length of exons. The analysis of duplication events elucidated that some of the sugar transport genes arose through whole-genome duplication or segmental duplication. These findings could benefit further study on the allocation of photo assimilates from source to sink cell and will provide new insights into the genomic organization and expression profiling of sugar transport gene families in strawberry. 
P450 Gene Superfamily in Ginseng
Ginseng is one of the most important and widely used medicinal herbs for human health and medicine, for which ginsenosides are known to be the major bioactive components. Wang et al. showed that the cytochrome P450 (PgCYP) gene superfamily in ginseng is actively involved in the ginsenosides biosynthesis, but only three PgCYP genes have been cloned in ginseng. This study has identified 414 PgCYP genes and characterized them in evolution, phylogeny, spatiotemporal expression, and functional relationship. Despite their substantial diversification and functional differentiation, the different members of the gene superfamily largely remain coexpressed, suggesting their functional correlation. These newly identified PgCYP genes and findings provide gene resources essential for genome-wide identification and research of the PgCYP genes involved in ginsenoside biosynthesis and a genome-wide insight into how the gene members of a gene family or superfamily functionally differentiate and correlate in plants in general and in ginseng in particular. 
Quantitative Trait Loci and Genes for Maize Ear Length
Ear length (EL) is an important trait in maize. To understand the genetic basis of natural EL variation, Zhou et al. used linkage and association mapping to identify the quantitative trait loci (QTLs) and candidate genes. Linkage mapping identified 14 QTLs in two types of populations from multiple environments. Six of them were located in three common genomic regions considered to be stable QTLs. Candidate genes for the three stable QTLs were identified by using the genome-wide association study (GWAS) results. These were related to auxin transport, cell proliferation, and developmental regulation. These results confirm that maize EL is under strong genetic control by many small-effect genes. They also improve our understanding of the genetic basis of maize EL. 
Additive and Interactive Effects in Switchgrass
In association studies, effects of genetic variants are typically depicted by simple additive effects. Though parsimonious, such depictions of genetic bases may fail to reflect strong differences in underlying effects across genetic contexts. Ramstein et al. report results of association studies for bioenergy traits in switchgrass in which they identify additive genetic effects, but also interactions of genetic variants with ecotype and pairwise synergies between genetic variants. Their study illustrates the importance of interactive effects for robust depiction of genetic bases and identifies candidate causal variants putatively related to pathways such as flowering time, lignin synthesis, plant growth, or senescence.  with few sister lines and minimal variance among them, genomic selection will not be advantageous over pedigree-based selections. Several prospects (application of genomic selection for minimizing replications and in early-generation within-family selections) and challenges (genotypes × environment interaction, low heritability of grain yield across environments) for implementing genomic selection in an applied wheat breeding program have also been discussed. 
Ginger Transcriptome and Gingerol Biosynthesis
Gingerols are the major constituents of ginger essential oil and contribute to the unique flavor and pharmaceutical value of ginger. Chen et al. discovered that deciphering the transcriptome and genome is of significant importance to understanding secondary metabolite biosynthesis and improvement of nonmodel species. The rhizomes of ginger were found to be the major source of gingerols. Gingerol accumulation starts at an early developmental stage. The gingerol biosynthesis pathway was well verified and understood, which provides a reference for other nonmodel plants. Five genes associated with gingerol biosynthesis were identified as differentially expressed genes, which may be potential targets in regulating the biosynthesis of gingerols. 
California Strawberries Prefer Coastal Genetics
Garden strawberry arose in Europe as a hybrid between octoploid Fragaria virginiana (meadow strawberry) from the eastern United States and octoploid Fragaria chiloensis (beach strawberry) from the Chilean coast. Determining the balance of wild genetic backgrounds among cultivated octoploids, and its relationship to strawberry domestication, is important for breeders. Hardigan et al. use genome-wide DNA fingerprints in a panel of 1300 past and present varieties to demonstrate that historic breeding in the eastern United States produced a strong genetic bias toward meadow strawberry within genes under selection. Today, a relatively small area of land along California's coastline accounts for most US strawberry production. A comparison of modern California cultivars to historic strawberries revealed that selection for mass production in mild coastal environments eliminated the meadow strawberry genetic bias found among temperate eastern US varieties while increasing the frequency of beach strawberry alleles. Ancestral species adaptation may still be a major factor for strawberry breeding under different climates.  resistance distributed across 18 of the 20 pairs of chromosomes of cultivated soybean, Glycine max, and its wild relative, Glycine soja. Previously mapped and validated aphid resistance genes only explained a small portion of the total variation in aphid damage in this study, whereas the newly mapped loci greatly expanded the variation for resistance that could be explained. These results suggest that many more genes conferring resistance beyond those already known remain to be confirmed and deployed in breeding programs for the development of new varieties with robust soybean aphid resistance. 
Homologs Evolve Similarly after Polyploidy
Plant genomes reduce in size following a whole-genome duplication event, and one gene in a duplicate gene pair often loses function and becomes a pseudogene. Maize and Tripsacum share a whole-genome duplication event, but it is unknown whether they share a similar set of genes that are functionally active and avoiding pseudogenization. Gault et al. discovered that 15,160 maize genes with protein evidence tend to resist gene loss more than maize genes without protein evidence, and the same held true for their Tripsacum homologs. Specifically, maize genes with protein evidence tended to have higher GC content, higher expression, and more conserved expression levels with Tripsacum. These results suggest that similar genes may be decaying into pseudogenes in both genera after a shared ancient polyploidy event. 
Genomic Selection Augments Wheat Yield Breeding
Genomic selection, a cutting-edge selection tool that uses genome-wide molecular marker information to predict the genetic merit or performance of wheat plants, is very promising for shortening the breeding cycle time and eliminating poor-performing plants before expensive field evaluations. Juliana et al. report that the genomic prediction accuracies within populations or years (0.44 and 0.35) were higher than the accuracies across populations or years (0.15 and 0.05) for wheat grain yield, evaluated in the bed and flat planting systems, respectively. The increase in marker density by almost eightfold did not result in a significant increase in genomic prediction accuracy. A new method called the item-based collaborative filtering approach that incorporates information from related traits for predicting grain yield could be successfully used when the correlation between the related traits and grain yield is high. A key finding of this study was that in selected elite families
